A complex network of transcription factors maintains embryonic stem cells in the pluripotent state. Now, Thomson et al. find that two key transcription factors in this network, Oct4 and Sox2, are also required for cells to differentiate into neuroectoderm and mesendoderm, respectively. External signals, such as Wnt and retinoic acid, can differentially modulate Oct4 and Sox2 expression to promote the specific germ layer fate, demonstrating how transcriptional networks can reorganize during the transition from a pluripotent to a differentiated cellular state.
Trp-ing Up Neurodegenerative Diseases PAGE 863
Both Alzheimer's disease and Huntington's disease have been associated with abnormalities in tryptophan degradation via the kynurenine pathway. Now, Zwilling et al. describe a new small-molecule inhibitor of an enzyme in this pathway, which ameliorates neuronal and cognitive defects in mouse models of both diseases. When administered orally, this inhibitor acts in blood cells, generating a tryptophan metabolite that crosses the blood-brain barrier to stabilize neuronal function and prevent neurodegeneration.
mORFing Translation PAGE 902
Eukaryotic mRNAs often contain open reading frames (ORFs) upstream of the main, physiological ORF. Here, Medenbach et al. find that the Sex Lethal (SXL) protein cooperates with an upstream ORF to repress translation of the msl-2 mRNA in Drosophila. SXL directs ribosomes to initiate translation of the upstream ORF, which then shuts off translation of the MSL-2 coding sequence. This mechanism operates in a family of Drosophila mRNAs, suggesting that protein regulation of upstream ORFs may be a general mechanism for translation control.
Helicase Trumps TRAMP PAGE 890
In eukaryotes, the TRAMP complex polyadenylates RNAs designated for degradation by the nuclear exosome. Here, Jia et al. report that the TRAMP component Mtr4p, an RNA helicase, restricts TRAMP's adenylation activity after three to four adenosines are added. Mtr4p detects the number of 3 0 terminal adenosines and then tunes ATP affinities and the adenylation rate. These observations demonstrate that an RNA helicase can regulate another enzyme in response to particular RNA features.
Ciliogenesis Gets a Turbo Boost PAGE 914
Cilia are nucleated by basal bodies, which form from centrioles. Here, Kobayashi et al. identify a new kinesin motor, Kif24, that specifically depolymerizes centriolar microtubules to regulate cilia assembly. Kif24 remodels centriolar microtubules, promotes microtubule disassembly, and regulates ciliogenesis by cooperating with two other regulators of cilia formation, CP110 and Cep97. Remarkably, ectopically expressed Kif24 alters centriolar microtubules without significantly affecting cytoplasmic microtubules.
The Axis of EMT PAGE 926
In tumor cells, the epithelial-mesenchymal transition (EMT) is associated with the acquisition of motility, invasiveness, and self-renewal. Now, Scheel et al. demonstrate that TGF-b collaborates with canonical and noncanonical Wnt signaling pathways to induce the EMT program. These pathways then function in an autocrine fashion to maintain the cells in mesenchymal and stem cell-like states. Inhibiting these pathways impairs migration and self-renewal in primary mammary epithelial cells and blocks tumorigenicity and metastasis in their transformed derivatives.
New Lens on Complex Tissue Patterns PAGE 956
Rhodopsin proteins are differentially expressed in the outer and two inner photoreceptor cells of the Drosophila eye. Johnston et al. now identify two opposing, interlocked feedforward loops that establish this expression pattern. They find that the Dve transcription factor is a critical node shared between the two motifs. In one loop, Dve interacts with another transcription factor to repress Rhodopsin expression, whereas the other loop relieves this repression and activates Rhodopsin. This interlocked feedforward motif may be a general mechanism to control terminal cell fate specification.
Redox Neutral Route to Ribose PAGE 969
Ribose, the fundamental building block of RNA and DNA, was thought to originate primarily from the oxidative pentose phosphate pathway. Using a metabolomic approach, Clasquin et al. uncover another branch of central carbon metabolism in yeast, which can also produce ribose. Unlike the pentose phosphate pathway, this ''riboneogenesis pathway'' is redox neutral and thus can direct carbon from glycolysis to ribose biosynthesis when demand for ribose exceeds demand for reducing power.
Wnt Washes Away Gray PAGE 941
Melanocyte stem cells (MSCs) and epithelial stem cells (EpSCs) in the hair follicle must synchronize their activation and differentiation to regenerate pigmented hair. Here, Rabbani et al. identify Wnt signaling as a key pathway that mediates this coordination. In MSCs, Wnt activation drives differentiation into pigment-producing melanocytes, whereas in EpSCs, Wnt signaling not only dictates hair follicle formation but also regulates McSC proliferation. This study provides a mechanism for how different cell types coordinate their response during the regeneration of a complex mammalian organ.
Operons Ramp Up Recovery PAGE 981
Prokaryotic operons allow the coregulation of functionally related genes, but the role of metazoan operons has been puzzling. Zaslaver et al. provide evidence that operons in nematodes offer a fitness advantage by accelerating the recovery rate from growth arrest states. The authors show that metazoan operons are enriched for growth genes expressed during recovery and that transcriptional resources are limited in the initial phases of recovery. In silico simulations reveal how even moderate increases in transcriptional resources by gene clustering could enhance transcription rates and recovery.
